Background: Rehospitalization of heart failure patients is often considered the result of inadequate self-care yet only one study documents superior outcomes with better self-care. Aims: If inadequate self-care is related to hospitalizations, then hospitalized heart failure patients should have lower self-care skills than non-hospitalized patients. The purpose of this study was to evaluate perceived social support and self-care characteristics of patients hospitalized with an exacerbation of heart failure. The self-care of heart failure index (SCHFI) and medical outcomes study of social support (MOS-SS) were the key instruments used in the research. Methods and results: This descriptive study used t tests and multiple regression to analyze the data. Results were compared with non-hospitalized heart failure patients in another study. Perceived social support (t=−4.007, df=211, P<0.001) and self-care maintenance (t=−3.343, df=220, P<0.002) scores were lower in the hospitalized participants than the comparison group. Self-care confidence was the only variable significantly related to perceived social support (β=0.210, t=2.210, P<0.30). Conclusions: This study supports the premise that heart failure rehospitalizations are related to inadequate selfcare.
Introduction
Heart failure, a chronic and progressive syndrome 1 that causes reduced cardiac output and compensatory neurohormonal responses, is the most common discharge diagnosis for Medicare recipients in the USA. 2 It is also the most common cause of early hospital readmissions. 3 The national average for heart failure 30-day readmissions is 22%. 4 Readmissions worsen the condition, increase the risk of mortality, 5 and result in declining quality of life for heart failure patients. 6 Self-care is considered a key component of all major guidelines for the management of heart failure. [7] [8] [9] [10] Selfcare in heart failure includes adhering to a treatment plan, monitoring and recognizing symptoms, taking appropriate actions to manage symptoms, and evaluating the effectiveness of actions. 10 Self-care is actually a misnomer as selfcare involves a team such as nurses, pharmacists, physicians, dieticians, and case management, and is helped by having family assistance. Routine self-care components include taking multiple medications, monitoring weight daily, lowering sodium intake, eliminating or minimizing alcohol, eliminating tobacco, following up with healthcare providers, exercising, monitoring symptoms of worsening condition (e.g. increased edema, fatigue or dyspnea), and promptly notifying a healthcare provider of any deviations from the norm. 10 It has been estimated that up to half of heart failure readmissions are related to inadequate selfcare. [10] [11] [12] [13] Inadequate self-care is not necessarily an indictment of the patient as there are a number of causes for inadequate self-care (e.g. insufficient funds for medication, failure to attend follow-up appointments, ineffective teaching, cognitive impairment, etc.). If hospitalizations and heart failure exacerbations are related to inadequate self-care, hospitalized heart failure patients should have poorer scores on self-care measures than non-hospitalized heart failure patients. Of note, although self-care is a standard for heart failure disease management, researchers have only recently identified a relationship between better selfcare and reduced hospitalizations. 13 The perceived availability of social support for heart failure patients has been cited as a factor in enhancing selfcare and lowering readmissions. 10 However, the cumulative knowledge from research on perceived availability of social support and self-care, and on perceived availability of social support and hospitalizations, remains limited because of the wide range of measures used in the studies, and the frequent use of proxy measures, such as marital status or loneliness.
Hospitalization of patients with heart failure is often considered the result of inadequate self-care, 10, 11 and both social support and self-care are considered methods to reduce hospitalizations in this population. 12, [14] [15] [16] The available literature does not include any studies that evaluate hospitalized patients with heart failure for deficiencies in these areas. This study helps fill that gap. The purpose of this study was to evaluate perceived social support and self-care characteristics of patients hospitalized with an exacerbation of heart failure, and to compare these characteristics with a study of community-dwelling patients with heart failure 12 who were expected to have better self-care scores on measures as they remained out of the hospital.
Methods
This was a descriptive comparative study of the perceived availability of social support and self-care in hospitalized patients with heart failure. The study was conducted at four hospitals located in Central Florida, USA, with a planned sample size of at least 120 participants. Sample size was based on having a minimum of 15 participants each for the predictor and seven covariants (dependent variable and control variables of age, gender, cohabitation status, comorbidity score, educational level, and number of heart failure hospitalizations in the prior 6 months) for linear regression. Patients were eligible to participate in the study if they were aged 50 years or older (as heart failure is a disease of aging and permits comparison with other heart failure studies), hospitalized with an acute exacerbation of chronic heart failure, and competent to consent. Participants had to be able to understand and read English. Exclusion criteria included significant cognitive impairment; residence in an assisted living or skilled nursing facility; or end-stage heart failure as indicated by referral for a ventricular assist device, cardiac transplant, or hospice services; if milrinone was a planned discharge medication; or written documentation of poor prognosis existed. Patients with a psychiatric or medical condition that would prevent participation, as determined by the initial screening, were excluded. Those unable to perform activities of daily living, per self-report, were also ineligible. The research was approved by the institutional review boards for Orlando Health (#724336-3), Florida Hospital (#661180), and the University of Central Florida (#SBE-15-11211) in order to conform to the principles of the Declaration of Helsinki. All data were coded and de-identified.
Data were collected between 2 April and 22 August 2015. Figure 1 displays the recruitment process. Hospitalized patients meeting inclusion criteria who provided written consent were administered the blessed orientation-memory-concentration (BOMC) screen for cognitive impairment, and patients were asked if they were capable of performing most of their own activities of daily living at home. Patients who met all screening criteria were administered the survey instruments, which included the self-care of heart failure index (SCHFI), the informational/emotional subscale of the medical outcomes study-social support (MOS-SS), and demographic questions. Patients could self-administer the instrument in the researcher's presence, or the researcher read the items and recorded responses if requested. All data were collected during this single visit.
Measures
Data were collected from the medical record, directly from the participant, and from validated instruments included within the study survey instruments. All of the instruments have been used in a number of published heart failure studies. In addition, the four instruments are within the public domain. Demographic and clinical data on the survey instrument included cohabitation status, number of close relationships, highest education level, if receiving Medicaid as an estimate of economic status, number of hospitalizations in the past 6 months, race and ethnicity, and receipt of formal support services such as home health or Meals on Wheels. Demographic and clinical characteristics that were collected from the electronic medical record included: age, gender, ejection fraction, type of heart failure (heart failure with reduced ejection fraction (HFrEF) or heart failure with preserved ejection fraction (HFpEF), B-type natriuretic peptide level, and comorbidity risk factors calculated with the Charleson comorbidity index (CCI).
The CCI uses a weighted index of comorbidities and age to create a mortality risk score. 17, 18 This validated instrument has been used extensively in research, [17] [18] [19] [20] and also has the ability to predict risk for healthcare resource use, complications, hospitalization, and length of hospital stay. 19 The BOMC is a six-item tool for evaluating mild, moderate, or severe cognitive impairment in the elderly. 21 Scores range from zero to 28, with higher scores indicative of worse cognitive impairment. 22 A score of zero to eight is considered normal or minimal cognitive impairment; 23 eight was the cut-off point for participant eligibility in this and the comparative study.
The MOS-SS was developed with simple, easily understood items for patients with chronic illnesses. 24 Only the validated 24 eight-item emotional/informational subscale was used in this study as these are the sole social support components that have been associated with health care outcomes. 12, 25, 26 Perceived social support is a belief that help is available from others, 27 and has been found to be more valuable for health outcomes than received support. 12, 28 Emotional perceived social support measures are caring and empathy while informational perceived social support is related to information, assistance with stressors, or solving a problem. 24 MOS-SS possible scores are 0-100, with higher scores indicating stronger levels of perceived social support.
The SCHFI version 6.2 has three subscales. Self-care maintenance has 10 items on a four-point Likert scale (1 is 'never or rarely' and 4 is 'always or daily'). The self-care management subscale has two five-point questions to evaluate recognition of symptoms related to heart failure and the effectiveness of the patient's response to the symptom recognition. This section also has four items on a fourpoint Likert scale (1 is 'not likely' and 4 is 'very likely'). The final subscale has six four-point items related to selfcare confidence (4 is 'extremely confident'). Each subscale is evaluated independently and has a scoring range from zero to 100. With the SCHFI, higher scores reflect better self-care and a score of at least 70 is indicative of adequate self-care for each of the subscales. 29 The validated SCHFI 30, 31 is commonly used to measure heart failure selfcare in research in the USA.
Data analysis
Demographic data and clinical characteristics were analyzed with means and frequencies. Multiple linear regression was used to calculate relationships between each of the heart failure self-care components (dependent variables) and the emotional/informational perceived availability of social support (predictor), while controlling for age, gender, cohabitation status, comorbidity score, educational level, and number of heart failure hospitalizations in the prior 6 months. The comparative data for 150 communitydwelling heart failure patients were taken from a 2013 published Chapel Hill, NC, USA research study 12 of perceived social support and self-care that utilized the same survey instruments as this study.
In the Cené study, 12 multiple regression analysis was utilized for determining the association of MOS-SS scores (predictor) on the self-care dependent variables while controlling for age, race, gender, annual income, selfrated health, and educational level. Table 1 includes demographics from the comparative study. Tables 1, 2 and  3 show the differences between the two samples.
Results

Description of the sample
A convenience sample of 183 patients was identified, 161 provided initial consent, and 121 completed the study (see Figure 1 ). Twenty-five per cent of consented individuals had a BOMC score greater than 8, indicating more than minimal cognitive deficits, and were not given the research instrument. Table 1 shows the characteristics of the study participants. The age range was 52-92 years with a mean of 71.24. Participants were 49.60% men. Racially, almost one-third were African American and the remainder were Caucasians. Eleven (9.10%) participants self-identified Hispanic ethnicity. Approximately 25% lived alone. The majority of participants had at least a high school education (75.20%). The number of close relationships varied widely from zero to 100; the mean was 10.62 (14.95) and the median was 6.00. The majority of participants (n=103, 85.10%) had some form of Medicare healthcare coverage and 28 (23.10%) had Medicaid. Half of the participants had HFrEF and the mean ejection fraction for these patients was 27.73% (10.94). The mean CCI score was 7.43 (2.11) . Fewer than 20% of the participants were receiving social services at the time of their admission to the hospital. The number of heart failure hospitalizations in the past 6 months varied from one to 12, with a mean of 2.31 (1.85) and a median of two; 10% of participants had more than five Perceived social support Table 2 shows the means for each of the subscales in the study. Using a two-sample t test with unequal variables, a statistically significant difference was found (t=−4.007, df=211, P<0.001) between Cené's community-dwelling findings (mean 83.00, SD 19.80, n=148) and MOS-SS scores in this study of hospitalized patients (mean 70.99, SD 27.69, n=121). Hospitalized patients had lower levels of perceived social support than community-dwelling heart failure patients, but linear regression analysis showed no significant association between perceived social support and self-care maintenance ( 
Self-care
Self-care maintenance. The mean for the self-care maintenance subscale was 63.22 (18.37 ). In the Cené study (2013), self-care maintenance was higher, with a mean of 70.00 (14.00). 12 Table 2 displays the comparative data. Forty-one per cent of the study participants scored at least 70%, indicating at least minimal self-care adequacy. In the Cené study (2013), 52% of the participants scored at least 70% on the self-care maintenance subscale. 12 Table 3 shows the adequacy score differences. The linear regression model using the MOSS-SS score as the predictor was statistically significant (F=2.486, df=8, P<0.017, α=0.05) and explained 9% of the variance in self-care maintenance. The number of hospitalizations in the past 6 months was significant (β=0.245, t=2.656, P<0.010), as was having no more than a high school education (β=−0.210, t=−2.118, P<0.037). Regression statistics are shown in Table 4 .
Self-care management. The results were very similar for the self-care management subscale as both studies reported a mean of 57.00. In this study, 33% of the sample had adequate self-care management, as demonstrated by a score of 70% or higher, while Cené reported 32% adequate selfcare management scores. 12 The self-care management regression model failed the F test for significance.
Self-care confidence. The mean for the self-care confidence subscale was also the same (mean 66.02, SD 22.40) when compared with the Cené study that had a mean of 65.00 (17.00). 12 However, the Cené research found that 33% of the self-care confidence scores were at least 70%, while this study was significantly (χ 2 =4.85, P<0.28) higher with 46% of the participants achieving adequate self-care confidence scores (see Table 3 ). The self-care confidence regression model with perceived social support as the predictor showed that both comorbidities (β=0.235, t=2.279, P<0.025) and perceived social support (β=0.210, t=−2.210, P<0.029) were positively related to self-care confidence.
Discussion
The results of this study support the hypothesis that hospitalized patients are less skilled at self-care than non-hospitalized chronic heart failure patients and the claims that many readmissions are related to inadequate self-care. Perceived social support was not found to be related to better self-care maintenance or management, but was associated with self-care confidence. Only 41% of participants in this study, and 52% in the comparative study, had self-care maintenance scores of at least 70%, the level set by the SCHFI author to indicate self-care adequacy. 29 The difference in these results shows that the hospitalized heart failure patients were less skilled in self-care maintenance (t=−3.34, df 220, P<0.002) when compared with community-dwelling patients. Low selfcare skills were expected as the norm in the literature ranges between less than 24% and 64%. 12, 19, [32] [33] [34] [35] [36] However, no other published studies have compared hospitalized and non-hospitalized samples.
There was no difference between the Cené study and this research on the self-care management scale. The literature suggests that adequate self-care management scores are generally lower than for self-care maintenance, with a range of 12-60%, 12, 19, [32] [33] [34] [35] [36] and only 33% in this study had scores in the adequacy range.
The recently updated theory of heart failure self-care helps explain the low scores on self-care maintenance and management. People use a decision-making process to respond to symptoms that is influenced by factors such as knowledge, values, skill level, and prior experience. 37 The updated theory added a process that occurs between selfcare maintenance and management: symptom perception in which a patient recognizes the symptom, identifies it as being related to heart failure, and determines the importance of the symptom. The patient must have some degree of expertise in self-care maintenance and then symptom perception before they can excel in self-care management. 37 The linear regression model that used the MOSS-SS score as the predictor explained 9% of the variance in selfcare maintenance. The number of hospitalizations in the past 6 months was a significant variable, indicating that patients with more hospitalizations had better self-care. It may be that participants with more hospitalizations were sicker than other participants, as patients with more advanced heart failure are more prone to exacerbations leading to hospitalizations. However, there was not a correlation between the number of hospitalizations and the CCI score. It is also possible that repeated hospitalizations gave more opportunities for heart failure education. Having no more than a high school education was a negatively significant relationship, indicating that individuals with more education have better self-care maintenance, which is probably related to better understanding of heart failure education and the treatment plan. One study found that more years of schooling predicted better self-care behaviors. 38 A large study of heart failure patients who completed a 6-month disease management program showed no education-associated differences for hospitalizations or mortality. 39 Both studies demonstrated that people with lower levels of education can develop effective self-care skills, 38, 39 but may need additional resources to achieve better self-care abilities. Forty-six per cent of the hospitalized participants in this study scored at least 70% on self-care confidence, which was higher than the 33% 12 in Cené's work. Self-care confidence is generally reported as low in the literature, with a range between less than 25% and 50%. 12, 19, [32] [33] [34] [35] [36] Heart failure is a syndrome with expected exacerbations; in the USA the average readmission rate is 30% for 60-90 days postdischarge, 40 and the 6-month rehospitalization rate in Medicare heart failure patients has been estimated at 45%. 41 Almost half of the participants in this study were hospitalized only once in the past 6 months, so successful avoidance of exacerbations may explain better self-care confidence scores in this sample.
Self-care confidence was significantly related to perceived social support in this study of hospitalized heart failure patients. Two studies of hospitalized patients with heart failure were identified and neither found a significant relationship between social support and self-care. 32, 37 Rockwell and Riegel (2001) 38 analyzed predictors of self-care in hospitalized heart failure patients at multiple sites in southern California, and Cameron et al. (2009) 32 used cohabitation status as a proxy for social support in an Australian sample.
Alternatively, three studies that evaluated perceived social support and self-care reported associations between perceived social support and self-care maintenance, but not self-care management, in samples of non-hospitalized patients with heart failure. 12, 42, 43 The Salyer (2009) 35 research of all HFrEF patients found that perceived social support had a positive indirect effect on self-care management through self-care confidence, and Cené et al. (2013) reported that self-care confidence was a mediator of the association between self-care maintenance and perceived social support.One other study tested community-dwelling heart failure patients with a partner to assist with self-care, and showed statistically significant relationships between the partner-provided social support and both self-care maintenance and self-care management. 43 The limited literature on hospitalized heart failure patients does not support a relationship between perceived social support and self-care maintenance or management, but this study demonstrated an association between perceived social support and self-care confidence. In non-hospitalized heart failure patients, there appears to be primarily an indirect association, although Sebern 44 showed a significant relationship of perceived social support and self-care between family and patient partnerships.
Strengths and limitations
Findings showed poorer self-care skills in hospitalized heart failure patients and lower adequacy scores further support the hypothesis that hospitalized heart failure patients are less skilled at self-care than non-hospitalized patients. A limitation was using a comparative sample from a published study of community-dwelling heart failure patients. This study included unique control variables of cohabitation status, the CCI score, and the number of hospitalization in the prior 6 months, and the Cené study included race, annual income, and self-rated health in the control variables. While a consulting statistician 42 determined the samples to be reasonably comparable, there was insufficient data in some categories to compare the two samples statistically. Participants in this study were older, had a higher income, and a lower ratio of black/African Americans than in the Cené study. 12 To date, this is the first study to evaluate hospitalized patients with heart failure for deficiencies in perceived social support and self-care, so additional research is needed to support or refute these findings.
Conclusions
The results of this study contribute to the body of knowledge on heart failure self-care by focusing on hospitalized patients. Study findings have implications for nursing practice related to patient education and self-care skills.
This study supports the findings of other studies that many patients with heart failure have not achieved adequate self-care skills. Good self-care maintenance is a prerequisite for self-care management, and hospitalized patients had significantly lower perceived social support and self-care maintenance scores than a comparable heart failure outpatient sample. Self-care behaviors require knowledge and skill, so it is crucial that patients are given in-depth education. 10, 43, 45 Self-care for patients with heart failure is a key to management of the syndrome when patients are not in the hospital, and inadequate self-care abilities are thought to be the cause of up to 50% of readmissions. This study found a lower mean on self-care maintenance in hospitalized patients with heart failure but no difference on self-care management or self-care confidence when compared to an outpatient sample. In addition, participants in this study had a significantly higher percentage of adequate self-care confidence scores than the community-dwelling patients. Additional research is needed to confirm that heart failure patients with lower levels of self-care are at higher risk for rehospitalizations.
Implications for practice
• • Hospitalized heart failure patients have inadequate self-care skills. • • Level of self-care confidence may provide an indicator of whether a patient needs additional resources to facilitate self-care. • • Improving self-care confidence may lead to better self-care skills.
